which is not the case when mixed colonization occurred. Here, we showed that using Paleotropical-Australian evoregion, and a fourth and fuzzy Afro-Palearctic evoregion.
to date phylogeny for the group (the outgroup Dipodoidea was excluded from the tree).
3 5
After pruning both datasets for coincident species, 670 species with both incidence data 1 3 6 and phylogenetic information were retained for further analyses, which corresponds to 1 3 7 more than 40% of taxonomic species diversity and nearly 75% of species with current 1 3 8 phylogenetic information available. effect sizes in statistical analyses -than other metrics of phylogenetic beta-diversity 1 4 5 (Duarte et al. 2014 (Duarte et al. , 2016 . Accordingly, pairwise phylogenetic covariances between 1 4 6 murid species were standardized within columns, resulting in a matrix Q depicting 1 4 7 degrees of phylogenetic belonging of each species to every other species (Duarte et al. in a single value, the amount of phylogenetic divergence between i and j, and also the linking species i to δ shows a higher rate of diversification than the path connecting j to 1 5 2 δ , then species i will show a lower degree of belonging to j than j to i (Duarte et al. 2014, 2016). Therefore, matrix Q is a phylogenetic dissimilarity matrix that expresses,
simultaneously, symmetric phylogenetic divergences among species and also shown that non-Euclidean resemblance measures, such as Bray-Curtis dissimilarities are Phylogenetic Structure (PCPS; Duarte 2011) from matrix P, which implies performing
Principal Coordinate Analyses on matrix P based on square-rooted Bray-Curtis PCPS eigenvectors as input data, but using only those principal components containing 1 7 7 ≥ 5% of total information of P for discriminant analysis. This procedure was based on from two to 12 groups. We followed the procedure proposed by (Jombart et al. 2010 As we have seen above, evoregions are defined based on a clustering algorithm that
allocates each cell to a given group. Nonetheless, the degree of membership of each cell
to its respective evoregion may vary within a given evoregion. Mapping the degree of
membership of cells to its evoregion is a manner to visualize biogeographic transition given cell to its respective evoregion. of each species not only to its ancestral clades, but also to evoregions where they occur. The affiliation of species to evoregions allows reconstructing shifts in the distribution of across the biogeographic space. allocated to evoregion 1, and 30% in evoregion 2, we can assume there is a probability we assume 0.7 as a reasonable threshold to consider a species as belonging to a given 2 1 9
evoregion, whenever the frequency of occurrence of a species to a given evoregion 2 2 0 reaches this threshold, we allocate it to evoregion 1. Otherwise, if that species never 2 2 1 reaches the threshold frequency, it cannot be allocated to a single evoregion. In that 2 2 2 case, it should be classified as a widespread species, which is a separate category. We arbitrary.
6
After defining the affiliation of all species to a single evoregion (or classifying it 2 2 7
as widespread), we proceeded to the estimation of ancestral evoregions along the 2 2 8
Muroidea phylogenetic tree using stochastic character mapping based on an equal-rates 2 2 9
model for the transition matrix of our discrete traits (1000 simulations), which is implemented in the function 'make.simmap' of the R package phytools (Revell 2012).
3 1
The 1000 character maps allowed us to estimate and plot uncertainty on history 2 3 2 estimation. (https://bioregions.mapequation.org/), and generated bioregions using a cell size of 2°x bioregions is made available in the Supplementary Material. Europe to East Asia and including northern parts of Africa and the Middle East, but also Colors denote different evoregions. Evoregions were constructed based on phylogenetic
turnover, see the main text for further information.
In figure 2 we can observe the occurrence of three large biogeographic transition evoregions (see fig.1 ). histories estimated using an equal-rates transition matrix. identified.
